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Introduction
Dissociation has been defined by DSM-5 (1) as 'a disruption of and/or discontinuity in the normal integration of consciousness, memory, identity, emotion, perception, body representation, motor control, and behaviour', (1; p. 291). Dissociation can manifest as a range of anomalous experiences, including dissociative amnesia (e.g. inability to access information about oneself/salient episodes of one's life, which is qualitatively distinct from mere forgetting), absorption (e.g. losing awareness of one's surroundings/passage of time whilst being highly absorbed in certain activities), identity alteration (e.g. experiencing one's self as comprising multiple distinct personas), derealisation (e.g. feeling as if the world is unreal) and depersonalisation (e.g. feeling disconnected/detached from one's body/emotions; 2, 3).
Dissociative experiences are common in the immediate aftermath of potentially traumatic life experiences, and many researchers and clinicians regard dissociation as a defence mechanism that protects individuals against the overwhelming distress caused by certain adverse life experiences (4) . For example, at the time of a traumatic event, dissociation allows for the individuals to 'detach' from the source of distress, enabling them to adapt and protect their internal and/or physical selves (4) (5) (6) . However, the initial 'adaptive' response may become maladaptive over time, for example when used automatically or indiscriminately in a variety of circumstances as a response to stress or reminders of trauma (5) , therefore, potentially impacting on the persons' functioning and preventing the integration of factors that may promote long-term recovery and well-being (e.g. the correction of maladaptive trauma-related beliefs; 5, 7).
Growing empirical evidence has indicated that dissociative experiences are pervasive within clients with SMIs; heightened dissociation is commonly reported by individuals who received diagnoses of psychosis (8, 9) , bipolar disorder (10) and personality disorders (11, 12) . In line with evidence suggesting that dissociation is a common sequela of adverse and/or traumatic life experiences, many empirical studies have demonstrated that individuals with SMIs (13-16) exposed to childhood adversity (e.g. sexual abuse, physical abuse, emotional abuse, neglect, bullying), experience greater dissociation compared to individuals exposed to little or no trauma (17) (18) (19) (20) (21) . However, the relationship between childhood trauma and dissociation in individuals with SMIs remains contradictory, as some studies have found no association between the two constructs (22, 23) .
Several meta-analyses have attempted to investigate and clarify the relationship between childhood trauma and dissociation across clinical and nonclinical individuals (4, 7) . However, previous evidence synthesis has largely neglected individuals with SMIs, either because of the lack of sufficient empirical evidence at the time these syntheses were conducted (7) or the use of study selection strategies that precluded the investigation of dissociation in the context of specific mental health presentations (4) . Also, previous reviews have only considered a very limited range of traumatic exposures (i.e. physical abuse and sexual abuse; 4, 7), consequently excluding the examination of other potentially traumatic experiences that can plausibly impact on dissociation. Therefore, most of the empirical studies that have investigated the relationship between childhood maltreatment and dissociation have not been systematically reviewed.
Aims of the study
This meta-analysis examined and summarised evidence for an association between childhood trauma and dissociation and considered the consistency of this relationship across different severe mental illness (SMIs) (i.e. schizophrenia, bipolar and personality disorder). A secondary aim was to investigate the relationship between specific types of childhood adversities and dissociation and to determine the magnitude of these relationships across SMIs.
Method

Search procedure
The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline (24) , alongside our PROSPERO review protocol (25) , were followed for the current meta-analysis. In the present review, we opted to employ the definition of SMI (e.g. psychosis, personality disorder and bipolar disorder) employed in the UK as part of the Improving Access to Psychological Therapies for SMI project (26) . Additionally, the search strategies and study selection criteria of previous relevant meta-analyses (27) (28) (29) (30) (31) were examined to inform the selection of childhood adversities considered in the current evidence synthesis (i.e. physical abuse, sexual abuse, emotional abuse, physical neglect, emotional neglect, natural disasters, mass violence and bullying), the eligible operational criteria used to define dissociation, the diagnostic groups investigated (i.e. schizophrenia-spectrum disorders, personality disorders and bipolar disorder), as well as the search terms used to identify relevant papers considering the constructs of interest.
PubMed, EMBASE and PsycINFO were systematically searched between 1986 up to and including October 2016 using the following search string: dissociation combined with trauma-related search terms and severe mental health-related search terms (see supplementary material for the complete list of search terms). Medical subject headings (MeSH) in PubMed and subject headings in EMBASE and PsycINFO were used to further expand the literature search.
To reduce file drawer effects, the following steps were taken to identify all relevant studies: (i) reference lists of eligible studies (i.e. backward search) and articles that cited eligible studies (i.e. forward search) were scanned to locate studies not identified in the database search; and (ii) authors of all eligible studies were contacted regarding any relevant unpublished studies (see Table S1 ).
Inclusion and exclusion criteria
Studies published after 1986 were included as the first validated and widely used measures of dissociation (e.g. DES) were published in 1986 (29) . Also, studies utilising the subsequent quantitative methodologies were eligible: (i) between-group comparisons contrasting traumatised individuals (e.g. exposed to an eligible traumatic event, i.e. physical abuse, sexual abuse, emotional abuse, physical neglect, emotional neglect, natural disasters, mass violence and/or bullying) with non-traumatised comparable controls (e.g. patients with identical diagnosis) on measures of dissociation; (ii) between-group comparisons contrasting individuals with high dissociation (e.g. scored in the pathological range of a dissociation measure) with low dissociation comparable controls on measures of trauma; (iii) correlational studies examining the relationship between dissociation and trauma in an eligible clinical sample; or (iv) longitudinal studies investigating the temporal relationship between trauma exposure and subsequent presence and/or severity of dissociative experiences. Studies written in English, Spanish, Italian, Portuguese and Urdu were also eligible for inclusion (researchers were bilingual). Moreover, studies had to employ the following: (i) validated self-report measures of dissociation and (ii) validated self-report measures of exposure to potentially traumatic experiences in childhood (i.e. prior to age 18). Furthermore, studies employing the following diagnostic populations were included as follows: (i) schizophrenia and related psychotic disorders; (ii) personality disorders; or (iii) bipolar disorder based on ICD-9,  ICD-10, DSM-III, DSM-III-R, DSM-IV, DSM-IV-TR or DSM-5 diagnostic criteria. Studies were excluded based on the subsequent criteria: (i) non-quantitative methodology (e.g. qualitative studies, case studies, etc.); (ii) measures of dissociation were staff administered instead of self-report; (iii) dissociative symptoms were either primarily drug or alcohol induced, or a medical (e.g. epilepsy) or organic cause was attributable; (iv) non-clinical sample; or (v) insufficient information was provided to calculate an effect size.
Eligibility was assessed independently by two researchers following a two-stage procedure: title and abstract screening, and whole paper screening. In the first stage, S.R. screened all the titles and abstracts, and C.C. screened 20% of all title and abstracts (agreement ratings = 93.3%, adjusted kappa = 0.87). In the second stage, both S.R. and C.C. reviewed all papers independently (agreement ratings = 96.0%, adjusted kappa = 0.92). Any inter-coder discrepancy was resolved during consensus meetings and consultations with a third researcher (F.V.).
Quality assessment
Eligible studies were quality assessed using the Effective Public Health Practise Project tool (32) . The EPHPP has been found to be valid (33) and reliable (34) . The components included in the tool are as follows: (i) selection bias; (ii) study design; (iii) confounders; (iv) blinding; (v) data collection methods; and (vi) withdrawals and drop-outs (given that all studies were cross-sectional, this component was found to be not applicable for the current analysis). Each component was rated as either strong, moderate or weak. A global rating of strong (no weak rating), moderate (one weak rating) or weak (two or more weak ratings) was given based on component ratings. All studies were quality assessed by S.R and monitored by F.V; disagreements were discussed and resolved during meetings.
Effect size computation and statistical analyses
A series of random-effects meta-analyses were carried out using Comprehensive Meta-Analysis, version 2. The random-effects model was chosen as it allows for heterogeneity and generalisability of results across studies (35) . Pearson's r was selected as the main effect size metric for all analyses as most of the eligible studies reported correlational effects. In the case of studies reporting correlational effects, correlation coefficients and sample sizes on which correlations were estimated were extracted from the primary studies. In the case of studies reporting between-group effects, the mean, standard deviation and sample size were used to generate Cohen's d, which were then converted to effects of the r-family using appropriate computational methods (35) . Similarly, when binary data effects were reported, odds ratios (ORs) were estimated from appropriate descriptive statistics (e.g. 2 9 2 tables) and then converted to r-family effects (35) .
A number of studies included in the meta-analysis used different measures of trauma and dissociation and reported both correlation and between-group analyses. To ensure consistency and comparability across studies and to avoid issues stemming from dependency, a coding hierarchy was developed to guide the extraction of statistical information. The following hierarchy was utilised as follows: (i) when multiple separate effects for childhood adversities (e.g. sexual and physical abuse) were reported within the same study and no total trauma scores were provided, authors were contacted to provide information on the summary score when appropriate, and when no information was provided, a composite summary effect size was generated by merging the effects prior to the analysis (35); (ii) when measures of adversity exposure included multiple categories (i.e. none, low, moderate, or severe trauma), we only extracted effects contrasting the no trauma exposure sample to the most severe trauma sample; (iii) when the dissociation scores were divided into different severities (i.e. low, moderate, or high), the low dissociation sample was compared with the high dissociation sample; (iv) when the relationship between trauma and dissociation was investigated at two different time points (i.e. baseline and postassessments), only the baseline results were selected; and (v) when between-group and within-group statistical analyses were reported in the same study, within-group information (i.e. correlation or regression) was extracted; and (vi) when multiple studies appeared to be drawn from the same participant sample, the study with the greatest sample size was included to increase precision (or if studies with overlapping samples had missing data, the study with the relevant data was included in the meta-analysis).
A series of analyses were carried out to examine the main research questions of this review. First, analysis of the association between total childhood trauma (or composite childhood trauma) and dissociation was performed for the whole sample. After the main analysis, subgroup analyses were conducted to investigate the differences between schizophrenia, personality disorder and bipolar disorder (the statistical differences between studies was also investigated). Second, subgroup analyses were conducted for different types of childhood trauma (e.g. sexual abuse, physical abuse, emotional abuse, physical neglect or emotional neglect, etc.) and dissociation when examined in primary studies. Again, subgroup analyses were conducted to investigate the differences between schizophrenia, personality disorder and bipolar disorder. However, it was not possible to directly compare the effects of different types of trauma (i.e. the effect of sexual abuse is stronger than that of physical abuse) as in most cases, these effects were estimated from the same sample of participants (35) .
Heterogeneity was examined in all analyses using the Q and I 2 statistic, to determine if heterogeneity was present, and to what degree the amount of statistical inconsistency between studies existed. Following heterogeneity analysis, publication bias was assessed by visual inspection of the funnel plots, and Egger's test for funnel plot asymmetry (36) was carried out to verify the influence of unpublished studies (i.e. no publication bias if studies are located symmetrically around the mean effect size; 35). Duval and Tweedie's trim-and-fill method (37) was applied to both the overall analysis and the subgroup analyses when appropriate to correct for the presence of publication bias. Furthermore, sensitivity analyses (e.g. one study removed analysis, subgroup analyses) were conducted to determine the effect of potentially influential studies on the meta-analytic results. Figure 1 includes a flow chart summarising the search strategy for our review. The overall number of studies retrieved from database searches totalled 6245. After title and abstract screening, 332 full papers were screened, and 30 studies were included in the meta-analysis. However, 31 effect sizes were extracted, as Braehler et al. (8) considered the relationship between childhood adversity and dissociation in two separate diagnostic groups of interest.
Results
Summary of studies
Demographic characteristics of eligible studies
The total number of participants included in the review totalled 2199. Most of the studies had participants with a diagnosis of schizophrenia-spectrum disorders (n = 1192), followed by personality disorder (n = 630), bipolar disorder (n = 303) and a mixed sample (n = 74). The mean age was 35.28 (with information regarding age not reported for one study). The ratio of male to females was 1156 : 1108. Participants were recruited from a range of countries including the following: USA (n = 630), Turkey (n = 373), Canada (n = 264), Germany (n = 263), South Korea (n = 260), UK (n = 207), Spain (n = 116), Austria (n = 52), and Australia and the UK (n = 34).
Measures of dissociation and childhood trauma
The details regarding measures of dissociation and childhood adversity are displayed in Table 1 . Seven different measures of dissociation were used to investigate the concept of dissociation. The most commonly administered measures were the DES (k = 23) and variations of the DES (DES-II, k = 2 and DES-T, k = 2). Furthermore, ten measures of trauma were used to investigate childhood trauma. The most commonly administered measures of childhood trauma were the CTQ (n = 16) and variations of the CTQ scale, that is CTQ-SF (n = 6). Additionally, the specific types of adversity measured by the scales included childhood sexual, physical and emotional abuse, and childhood emotional and physical neglect.
We found no eligible studies investigating the association between dissociative experiences and exposure to mass violence, natural disasters or bullying in childhood.
Quality assessment
The global quality assessment ratings are presented in Table 1 . The majority of studies fell into the weak range (k = 29); the remaining study was rated as moderate (k = 1). No study achieved a strong global rating (component ratings displayed in Table S2 ). These global quality ratings were affected by the following methodological limitations in the reviewed literature: selection bias, study design and a limited control of confounding variables.
Design characteristics of eligible studies
The meta-analysis included between-group (k = 7) and correlational (k = 24) designs to investigate the relationship between trauma and dissociation. No longitudinal design studies were considered eligible for analysis, as the studies located did not Researchers only explored the difference in childhood trauma or dissociation scores between groups (i.e. psychosis group reported higher levels of dissociation compared to the bipolar group), they did not analyse the relationship between childhood trauma and dissociation. b Non-quantitative methodology included reviews, qualitative and nonempirical studies.
c The same participants were recruited in more than one study.
d The forward and backward screening of all 30 eligible studies led to the retrieval of 12 studies. None of the 12 studies located met the eligibility criteria for the following reasons: non-eligible clinical sample (9 studies); no analysis between childhood trauma and dissociation (2 studies); and non-clinical sample (1 study). Participants did not complete all measures of either childhood trauma or dissociation. Therefore, the mean age displayed in the table was based on the whole sample (i.e. including the participants whose data were later excluded as they did not complete the measures). ‡
The mean age was not reported for the schizophrenia group, instead, the mean age for the whole sample (i.e. schizophrenia and dissociative identity disorder) was reported. However, as they were no significant differences in age between the groups, the whole sample mean age was reported in the table. §
In the original studies, the mean age was reported for separate groups (e.g. male and female, abused group vs. non-abused group). Therefore, to calculate the mean age of the sample of interest, the mean age for separate groups was combined using a formula. meet the eligibility criteria (i.e. did not investigate the relationship between childhood trauma and dissociation).
Statistical analysis of the overall sample
The first set of analyses examined the relationship between total childhood trauma and dissociation in the overall sample (i.e. irrespective of whether specific studies considered samples of individuals with diagnoses of schizophrenia-spectrum disorders, personality disorders or bipolar disorder). The results of the analysis are presented as a forest plot in Fig. 2 . The analysis demonstrated a significant association between exposure to potentially traumatic experiences in childhood and dissociation; k = 31, r = 0.33, 95% CI (0.27, 0.39), P < 0.001. Based on Cohen's (82) criteria (i.e. r = 0.10 indicates a small effect; r = 0.30 indicates a medium effect and; r = 0.50 indicates a large effect), the summary effect corresponded to a 'medium-sized' association (when interpreting effect sizes, we urge the reader to be cautious in associating larger effect sizes with more value, given the arbitrary nature of criteria used to evaluate the magnitude of summary effect sizes; 83).
Additionally, the Q and I 2 analyses (Q = 97.50, P < 0.001, I 2 = 69.23%) suggest a significant amount of heterogeneity exists. Statistical heterogeneity was in the moderate range according to widely used criteria to evaluate the amount of statistical inconsistency in meta-analytic findings (i.e. I 2 : 25% = low, 50% moderate, 75% = high heterogeneity; 84). However, the interpretation of I 2 may be misleading given the arbitrary nature of the criteria.
Statistical analyses of clinical groups
The second set of analyses considered the association between childhood adversity and dissociation within different diagnostic groups. Whereas the association between childhood adversity and dissociation was found to be robust and significant in studies with patients diagnosed with schizophre more robust within schizophrenia-spectrum disorders studies (i.e. a medium summary effect size) than studies considering the other diagnostic groups (i.e. small summary effect sizes). This was corroborated by a Q test examining the difference between summary effects, which indicated that the magnitude of the relationship significantly differed across clinical groups; Q = 10.03, df = 2, P = 0.007 (when bipolar disorder is removed from analysis the significant difference between groups remains; Q = 4.73, df = 1, P = 0.030). The Q test for schizophrenia-spectrum disorders was significant, and the I 2 statistic indicated that heterogeneity was in the moderate range (Q = 50.06, P < 0.001, I 2 = 64.04%). Regarding personality disorders, no significant amount of heterogeneity was found (Q = 6.59, P = 0.360, I 2 = 9.01%). However, this result may be unreliable as the Q test may be biased in meta-analyses that include a small number of studies (35) .
Association between specific childhood adversities and dissociation across all SMIs
The second set of analyses investigated the relationship between specific childhood adversities and dissociation within the combined SMI sample (see Table 2 ). The results indicated that all types of childhood adversities for which it was possible to extract specific effects were positively associated with dissociation, with summary effect sizes within the small-to-moderate range. Moderate statistical heterogeneity was observed in the analyses considering sexual abuse, physical abuse, emotional abuse and aggregated neglect.
Associations between specific childhood adversities and dissociation within specific diagnostic groups
The third set of analyses investigated the relationship between specific childhood adversities and dissociation within different clinical groups. In the analyses considering the schizophrenia-spectrum studies (see Table 2 ), all types of childhood adversity were significantly associated with higher dissociation, with the notable exception of neglect (results may be due to a few studies examined). Additionally, sexual abuse and aggregated neglect demonstrated a medium amount of heterogeneity, while emotional abuse displayed high levels of heterogeneity.
In the analyses focusing on personality disorders, small but significant associations were identified between all types of childhood trauma investigated and dissociation, with the exception of emotional neglect (see Table 2 ). Furthermore, aggregated neglect demonstrated a significant moderate amount of heterogeneity, but Table 2 . The relationship between specific childhood trauma and dissociation in the overall sample and subgroups Cl, confidence intervals. *Physical neglect, emotional neglect and neglect were combined to generate the aggregated neglect effect size.
heterogeneity statistics for this set of analyses should be interpreted with caution given the small number of studies that examined associations between specific types of adversities and dissociation in individuals with personality disorder. No statistical integration was carried out for bipolar disorder as there were too few studies for the analysis to be meaningful (35) .
Publication bias analyses
The results of our publication bias analyses indicated the possible presence of publication bias in the analysis examining the relationship between total childhood trauma and dissociation within the overall sample (Egger's test P = 0.012). As a result, Duval's and Tweedie's trim-and-fill method was applied to correct for this potential bias. When seven hypothetical studies were included in the analysis, the summary effect size was reduced, but remained substantial (r = 0.28, 95% CI [0.22, 0.34]). Further analyses found no evidence of publication or other selection bias for the analyses reported (see Table S3 ).
Sensitivity analyses
One study removed analyses found no evidence of potential influential cases across the analyses reported (except for the bipolar subgroup; the relationship between childhood trauma and dissociation became significant after the removal of Yilmaz et al. 54) . As a few studies reported only significant relationships (i.e. selective reporting) between certain specific childhood adversities and dissociation (12, 42, 53) , sensitivity analyses were conducted by excluding these studies from all analyses. This did not alter the pattern of findings reported earlier. Furthermore, two studies contained childhood adversity measures that examined both eligible and non-eligible (e.g. witnessing domestic violence, loss) childhood traumatic experiences (46, 55) . When the studies were excluded, the significant relationships between childhood adversity and dissociation in the overall sample and schizophrenia-spectrum studies were consistent with those reported in our original analyses (see supporting information; Table S4 for all further sensitivity analyses and statistics). Finally, to ensure that the design of the eligible studies did not influence our meta-analytic findings, an additional subgroup analysis contrasting correlational and between-group effect sizes was carried out for meta-analyses conducted on the overall sample. No significant difference (Q = 0.05, df = 1, P = 0.830) was found between the summary effects of studies which used betweengroup (k = 7, r = 0.32, 95% CI (0.23, 0.41), P < 0.001) and correlational designs (k = 24, r = 0.33, 95% CI (0.25, 0.41), P < 0.001).
Discussion
Summary and discussion of the findings
The primary aim of the present meta-analysis was to examine the relationship between childhood adversity and dissociation across three SMI diagnostic groups (i.e. schizophrenia-spectrum disorders, personality disorders and bipolar disorder). Our findings indicated a robust small-to-medium relationship between childhood adversity and dissociation, when the effects of all studies which considered SMI patients were aggregated in a single analysis. The magnitude of this relationship is broadly consistent with that observed by the previous meta-analyses of the link between traumatic life experiences and dissociation in other clinical and non-clinical populations (4, 7). The magnitude of this relationship was found to differ across diagnostic groups according to widely used criteria to evaluate effect sizes (82) . While a moderate and significant relationship was found within schizophrenia-spectrum disorders studies, the association between childhood adversity and dissociative experiences was somewhat smaller in studies with individuals who received personality disorder diagnoses. Furthermore, the results found no evidence of an association between life adversities and dissociative experiences in individuals with bipolar disorder. Whilst this negative finding might be in part due to the very small number of eligible bipolar studies, this finding parallel those of recent meta-analytic synthesis, indicating that dissociative experiences are not a prominent complaint of clients with diagnoses of bipolar and related disorders (85) , despite the high levels of childhood adversity observed in the clinical group (86) .
In regard to the secondary aim of the present review (i.e. examine the relationship between specific types of childhood adversity and dissociation across different SMIs), it is notable that our search strategy did not identify any eligible studies considering the association between dissociation and bullying, mass violence and conflict exposure, despite the fact that in previous research, these potentially traumatic experiences have been linked to both SMIs and stress-and trauma-related symptoms, including dissociative experiences. The findings of our meta-analytic integrations indicated that all other types of childhood adversities considered in this evidence synthesis showed a significant relationship with dissociation. Across all diagnostic samples, the association between emotional abuse and dissociation was particularly robust. While conclusions cannot be drawn as to which childhood adversity might be most associated with dissociation based on our findings (e.g. due to nonindependent nature of the sample of participants), primary studies that employed multivariate analyses to test the relative contribution of different life adversities have often found that emotional abuse is one of the most robust predictors of dissociative experiences (8, 39) . This may be explained by the interpersonal nature of emotional abuse. Repetitive childhood emotional abuse in the form of verbal insults, criticism, humiliation and isolation may be seen as more threatening compared to other types of abuse, as emotional abuse is often perpetrated by somebody whom the victim is close to and is reliant upon for protection and support (87) . It has been proposed that the contradictory nature of an emotionally abusive 'caregiver' (being at the same time the source of abuse and comfort/protection/survival) may be particularly conducive to dissociative responses that protect the survivors' internal selves whilst maintaining attachment to significant others in order to ensure survival (87, 88) .
In many cases, our findings demonstrated considerable statistical heterogeneity. Thus, the reported summary effect sizes should be interpreted with some caution, as guidance (e.g. GRADE approach; 89) suggests that considerable statistical heterogeneity decreases the quality of evidence and indicates the 'true' effect may be somewhat smaller or larger than indicated in the current meta-analysis (35) . Given the noticeable methodological and clinical heterogeneity of the included studies, the results of the heterogeneity analyses are not surprising. Heterogeneity may be partly explained by the quality of included studies. The majority of studies quality assessed using the EPHPP achieved weak global ratings (k = 29); this may affect the meta-analytic evidence supporting an association between childhood trauma and dissociation in SMI. Studies were consistently rated as weak because most of the eligible studies were correlational, did not take confounding variables into account and were vulnerable to selection bias. Additionally, components of the EPHPP, in particular selection bias, were rated as weak because the necessary information required to assess bias was not present. Per EPHPP guidance, inferences about what the authors intended to do could not be made, and instead, judgements were required to be made using the information contained in the study. However, while studies may not be entirely transparent regarding methodology (e.g. selection bias, blinding, etc.) due to word count restrictions in published papers, it does not necessarily imply that the method was not used in the study (90) . Therefore, the results of quality assessment may be somewhat conservative in reflecting the true methodological quality of included studies.
A series of subgroup and sensitivity analyses were conducted in an attempt to explain the observed statistical heterogeneity. The analyses showed that the inconsistency between studies is unlikely to be due to study design, as the effect sizes did not substantially differ across correlational and between-group designs. However, the relationship between childhood adversity and dissociation substantially varied across diagnostic groups, which may explain some of the statistical inconsistency observed in the overall analysis. As a wide range of empirical studies were included in the meta-analysis, other unmeasured variables not measured in the current study may account for the observed heterogeneity. Factors such as the detailed features of the potentially traumatic events under scrutiny (e.g. timing, frequency, severity, relationship to the abuser) affect the trauma and dissociation relationship. For example, individuals abused by parents (vs. others e.g. relatives, strangers or friends), or those exposed to more than one type of abuse demonstrated higher dissociative scores (51, 91) , and as the number of perpetrators increases, the greater the dissociative symptoms experienced by the victim (92) . Additionally, sociodemographic characteristics of the respondents (e.g. age, gender, ethnicity) may plausibly moderate the association between trauma exposure and dissociative experiences. For instance, age was found to be a significant predictor of dissociation (13) , and previous research has found that the relationship between trauma and dissociation varied across ethnicities (93) and gender (94) . Given that only a small amount of studies explored such factors, it was not possible to examine the contribution of those moderators systematically using meta-analytic methods. While many possible sources of heterogeneity were not controlled for, some of the primary studies accounted for a range of factors shown to be related to selfreported dissociative experiences, such as substance abuse, cognitive functioning and medical conditions such as epilepsy (94) (95) (96) . As the corpus of evidence pertaining to the relationship between trauma and dissociation in SMIs is increasing, future systematic reviews may attempt to further explore the impact of these effect moderators.
An important consideration relevant to the findings of the present review concerns the conceptualisation and measurement of dissociation in the available literature. Whilst the majority of studies included in this meta-analysis (and previous meta-analytic reviews of dissociation studies; 4, 7, 85) used the DES to assess dissociative experiences, several researchers have criticised the use of this measure on the grounds that dissociation should be regarded as a multifaceted rather than a unitary construct (2, 97) . Critics have argued that the unitary model of dissociation is overinclusive and implies that dissociative experiences such as absorption and derealisation are qualitatively similar and only differ in 'amount' of dissociation (2) . Therefore, even though the DES has good psychometric properties and is easy to administer, its overinclusive and unitary nature may limit the validity of research findings gathered using this measure. On the other hand, the proposal that dissociation should be conceptualised as a multifaceted construct, although theoretically plausible, is yet to translate into the development of psychometrically sound measures assessing qualitative and aetiologically distinct forms of dissociation (e.g. dissociative detachment and compartmentalisation; 2, 97) that could replace the DES. Furthermore, the inclusion in the DES of items assessing absorption has received some criticism, as this experience is not necessarily pathological and is common in the general population. Therefore, it has been argued that the use of the DES might inflate and bias any assessment of 'true' dissociative experiences (4) . Despite this, numerous studies have indicated that absorption is robustly associated with other dissociative experiences and other dimensions of psychopathology (98, 99) , and it has been therefore argued that its exclusion from dissociation tools used in both clinical and research settings may be problematic (4) .
A number of additional limitations should be taken into account when interpreting our findings. All the studies included in the meta-analysis used retrospective measures of childhood trauma. Some researchers argue that the use of retrospective measures of childhood trauma inflates the relationship between trauma and dissociation. Also, it has been claimed that patients may, in fact, exaggerate traumatic memories (100) or confuse fantasy with factual memories (101) . However, Dalenberg et al. (4) found that when using more objective measures of childhood trauma (e.g. confirmation by therapist, child protective service reports, etc.), the relationship between childhood sexual abuse and dissociation remained moderate (r = 0.30) and similar to that observed in studies where self-report measures (r = 0.32) were administered. Furthermore, research suggests that traumatic experiences measured using self-report measures tend to be under-reported rather than over-reported (102) .
Alternatively, the omission of certain studies may have biased results. Despite emailing authors of all eligible studies for any unpublished work they may have, no unpublished study was located. However, in the current meta-analysis, the trimand-fill method was used to adjust for the potential influence of publication or other selection biases in relevant analyses. When bias was accounted for the relationship between childhood adversity and dissociation did not change substantially. Also, the literature search was extended to languages other than English in order to minimise selection biases.
In the present meta-analysis, the initial screening phase (title and abstract) was completed by one researcher. S.R. screened all titles, abstracts and full papers, while C.C. screened 20% of all titles and abstracts and all full papers. Research suggests the assessment of eligibility at all stages should be completed by at least two researchers to minimise bias/error (103) (104) (105) . To minimise error during the screening stage, S.R. used backward and forward screening on all 30 eligible studies to ensure the retrieval of all possible studies.
Another potential limitation is the varied conceptualisation of which psychiatric diagnoses should be regarded as 'SMIs'. It is broadly recognised that the conceptualisation of SMI lacks specificity and remains inconsistent (106) . In the present review, we employed the definition of SMI used in the UK as part of the Improving Access to Psychological Therapies for SMI project (26), but we acknowledge that other diagnostic groups may have qualified for inclusion if other SMI definitions were employed. For example, some researchers have employed narrower definitions of SMIs (e.g. schizophrenia-spectrum disorders and bipolar disorder only; 107, 108), whilst others used more inclusive ones (106, 109) .
Future research
Regardless of the limitations mentioned above, the findings of this evidence synthesis suggest that the dissociative experiences reported by individuals with SMIs can be at least in part represent psychological sequelae of exposure to adverse life experiences in childhood. However, causality and directionality cannot be ascertained as only between-group and correlational studies were included, as no eligible longitudinal studies were identified. Further research is required to clarify the direction of the associations considered in the present evidence synthesis. Other non-clinical longitudinal studies have demonstrated that exposure to childhood trauma was associated with heightened levels of dissociation compared with nonabused individuals (110) ; therefore, it is plausible that the same direction of effects may be observed in the context of individuals who also received diagnoses of SMIs. Also, many of the included studies in the review did not control for potential confounding factors that may affect the relationship between childhood trauma and dissociation. Therefore, to separate the effects of trauma from those possibly caused by other variables (e.g. the sustained disturbances from the parent-child relationship), additional primary research is required.
In relation to the secondary aim of the analysis, no firm conclusions can be drawn regarding which traumatic experience is most strongly associated with dissociative experiences. As the studies included in the analysis were not independent (35) , future studies should explore further the relationship between specific types of childhood trauma and dissociation. Using appropriate statistical methods and sufficiently large samples, to disentangle the relative contribution of qualitatively different childhood adversities as well as, the interplay between exposure to different adversities (e.g. the effect of re-victimisation/polyvictimisation) and the impact of important trauma-related factors that may further aggravate dissociative symptoms (e.g. the length and 'severity' of potentially traumatic experiences). Additionally, given the multifaceted nature of dissociation, future research should consider the association between trauma/specific traumatic experiences and specific features of dissociation. We initially planned to investigate those experiences (25) ; however, too few studies were located (e.g. 46, 47) . Therefore, sufficient information could not be extracted to undertake these analyses. Lastly, no studies were considered eligible for natural disasters, mass violence and bullying. Future studies should focus on these adversities as well as, other common childhood adversities in the risk of developing dissociation, as these traumatic experiences have been found to increase the risk of developing dissociation in the general population (102, (111) (112) (113) .
Clinical implications
These findings along with other meta-analytic results (4, 7) highlight the damaging role of childhood trauma in the development of dissociative experiences. Therefore, it is advisable for practitioners to routinely and sensitively enquire about abuse history in patients who display dissociative symptoms (8, 11) . Current research suggests that clinicians do not routinely question individuals regarding trauma (114, 115) . This may be due to clinicians' beliefs about the biological aetiology of mental illness (116) , the lack of awareness of the adverse effects of social factors and life experiences on adult functioning (117) , or concerns that questioning service users about potentially traumatic events may lead to further distress and aggravation of symptoms (106) . However, research indicates that most trauma survivors, including those who received diagnoses of SMIs, do not experience any aggravation in their mental health when asked about past traumatic experiences, and positively evaluate the opportunity of talking about these experiences (118) (119) (120) .
Additionally, clinicians should work collaboratively with service users to include and understand the role played by trauma and dissociation in the development and maintenance of their presenting difficulties, and incorporate appropriate interventions to ameliorate dissociation and related difficulties in their treatment plans. Although a number of psychological interventions for dissociative experiences are available (e.g. cognitive behaviour therapy for depersonalisation; 121), their evaluation in clients with SMIs is in its infancy (122) . On the other end, a growing number of studies in recent years have evaluated the safety and efficacy of trauma-focused interventions in people with SMIs, with promising findings (123, 124) . Research suggests that trauma-focused interventions can effectively reduce the severity of dissociative symptoms in trauma survivors (4), and there is evidence that trauma-focused therapies such as Prolonged Exposure and Eye Movement Desensitisation and Reprocessing can lead to similar improvements in dissociative experiences in those with SMIs (124) . Thus, psychological treatments that address traumatic experiences and incorporate dissociation into treatment plans could potentially benefit individuals with SMIs experiencing dissociation and other trauma-related symptoms. In conclusion, our evidence synthesis of 30 clinical studies found evidence in support of an association between childhood adversity and dissociation in individuals with SMI. To ensure robust conclusions, publication and other selection biases have been taken into account.
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